3. Jl. byuko, M. M. Cragunk

JOCJINXEHHA NOH®Y31I 3ABAPBJEHHA I10HIB
HA CIJIKATEJEBHUX MNJIACTHHAX,
CHHTE3OBAHHX Y MNOCTIAHOMY
EJEKTPHYHOMY NOJI

[1pun onep»<aHHi HeopraHiyHHX aacopGeHTIB 3a iCHYIOUHMH Me-
todami (l—G6) c¢opmyBaHHS NOPYBaTCCTi 34iiICHIOETHCS TFOJOBHIINM
YIIHOM Ha CTalisiXx NPOMHBKH reJjeil Ta iX rpaHyJsuii.

3BaxkaluH Ha Toil (haKT, Ui0 NoBediHKA KOJOIAHOI CHCTEMi BH-
3HAUAETHCS B OCHOBHOMY €JIEKTPHUHHMH BJIACTHBOCTSIMH YaCTHHOK,
110 BXOASITb Yy CHCTEMY | 3HAXOAATbCS B CepeloBHLL MOJSIPHOTO
pO3uHHHHKA —- BOAH, MO>Ha pO3paxOBYBaTlf Ha MOXJHBICTb
BMJIIIBY Ha MPOLECH, sKi MaKTb Miclle y LUHX CHCTeMaX, 30BHIlUHbO-
rO HOCTiHHOTO eJIeKTPHYHOro MoJsl.

Y nitepaTypi € BKa3iBKH Ha YYTJHBICTb KOJIOIAHHX CHCTEM A0
aii nocriiiHoro enektpuyHoro noas (7—13). Tomy uikaso mocui-
OHTH , SIK came BMJHBATHMYTb 3MiHH CTaHy KOJIOIZHOI CHCTEMH.
BHKJHKAHI HaKJadaHHAM €JeKTPHYHOrO MoJisi Ha YyTBOPEHHS CTPYK-
TypH renst KpemHeBoi KucnoTH. OTxke, MeToi0 po6oTH 6yJO BlsiB-
JIeHHs1 MOXJIHBOCTeil 3MiHH CTPYKTYpPH TreJisi KpeMHeBOl KIiCJOTI
Ha CcTaligX KoaryJsuii Ta Ao3piBaHHA B yMOBaX HaKJaldaHHs MoO-
CTii1HOrO eJIeKTPHYHOrO MOJst Pi3HOiI HampyrH.

s BH3HAUEHHA CTPYKTYPHO-COPOLIMHHX XapaKTepHCTHK KJaa-
CHUHHMH aAcOpOUifilHHMII MeTOoZaMi HeOOXiZAHO MaTH 3pa3KH y CV-
xoMmy crani. Bimomo, wo npu cyuwiHHi amcop6eHTiB 060B'sI3KOBO
BinOyBa€ThCA 3MiHA 1X CTPYKTYpH.

ITockinabKH MeTOX NaHoi poboTit 6yJo AccaigKeHHs BIJHBY
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@JEKTPHUHOTO NOJAs Ha (OPMVBAHHS reseli, MIH PO3poO0HJH MeTOl
KOHTPOJIO, SIKHIT 1€ MOXKJIHBICTb ONEPYBATH 3 TIAPOTEJAMI.

CyTb uboro METOY: OJepPKyBaJHChL TiAporesi KpemHeBoi Kic-
JOTH Yy BHTJsAI NJACTHH TEBHHX PO3MipiB i3 3arJaudJieHHaM Vv
ueHtTpi naactuHH. KoHTpoabHi 3pa3ki rotysajuch y 3BHYailHIIX
ymMoBax 0e3 HakmalaHHA eneKkTpHuHoro noasi. Kpim Toro, riapore-
JeBi naacTHHH (GOPMYBAJINCH Y 30BHIIIHBOMY TOCTIIITHOMY €JIEKTpIu-
HOMY noJi pi3HOl HampyrH. 3pas3kH mnicjasi 103piBaHHsA BHiIMaaucs
3 peakuiiiHOl MoCyAuHH Ta BiaMuBaaucs Bix cogeit. ITorim y 3a-
rau0bJeHHs TJIACTHH 3aJHBaBCA pO3UHH TEepMaHraHaty Kadgilo, i
3 monomoroio ontHuHoro npuaaay I3A-2 (ans BHMipoBaHHs Ji-
HIlHHX BiacTaHeil) BHMipiOBajgach WBHAKICTh PO3MOBCH/IMKEHHSH
3abapsaenux ionis MnO;~.

Meronuka onepKaHHs rigporejeBux naactui, [igporens KpemMHeso! KHCAOTIE
onepxysasca 3 kucroro pH=0,1 (3a metomom TIpema). ¥YmoBu cuutesy Oyan
niaibpaHi TakKHM YHHOM, WO 3arycTiHHA 30.110 BiAOyBaJoCh uepe3 rOAHHY Micas
ocamgxKeHHsa. lLle aapano MOMKJAHBICTS LepeanTH HOro B CHeWiaJplHyv MOCYAHHY,
BHrOTOBJeHy i3 nJuekciraacy. Ila nmocyamuna Mana npsiMOKYTHY (GOopMy 3 Tpbo-
xa Biacikamu. Po3Mmip KoKHOro Bizcika 4,5 cM Ha 7 oM, ranbuna 7 cum. Kpimka
NOCYAMHH 3HH3Y YV LEHTPi KOMHOro BiACiKa Maja UHJAIHAPHUHNI naJjeus i3 Aia-
Merpom 0,5 cm Ta gosxkuuHOW 15 cM. Taka KOHCTpYKUif NOCVAHHK AaBana
MOXKJHBICTL OAEepYBaTH TNJAACTHHH TiAPOresi0 MNeBHHX PO3MipiB, 3  MeBHHM
3arauGaenHsaM y LeHTPi NJaacTHHH.

I1lo6 3anoGirti po3TpiCKYBaHHIO nJaacTHl, AK i B poGoti Bucoubxoro 3. 3.
Ta cnipaBropiB (14), BHyTpiwHi CTiHKM BiACikie OyaH NOKPHTI TOHKOK nNJiB-
Kolo mapadiny. ¥ mnocyaHHI NPOXOAHJIO 3arycTiHHA 3010 Ta JABOXAo00Be Cra-
piHHA Yy BeCiX Aocaifax, sk Ge3 HakJaAaHHA MOJA, TaK | B yMOBax HakaajadHs
eseK1pHyHoro noas. Ilicas UbOr0O 3pasky BHIIMAJHCH 3 BiJACIKi3 Ta BiAMHBaJaHCHA
BiZl COJeH IHCTHABOBAHOIO BOAOIO A0 MOBHOro BHMHBaHHs ioHiB SO—2).

Jina GopMyBaHHA reJieil B eJeKTPHYHOMY TMOJi MJeKcirJacosa MOCY/IHA
GeamocepeaHbO Tic/s 3aJHBAaHHf B Hel 30410 CTaBHJIacs Mix ABOMa Napajenb-
HHMH (GOKOBHMH) MIAHHMH NJacTHHaMI, BiACTaHb Mix #AKHMH Oyra 4,5 CM.
[IOEANaHHMH i3 Oarapeelo cyxux esaemeutiB. Ha MifgHi esekTpoan momasanacs
nanpyra (U) Big 1,8 mo 7,5 kB. KoHTpoab HAampyry peaH 3 JOMOMOroi ' Kijao-
BOJILTME@TPA TMNOCTIHOTO CTPYMY.

BucokouyTasipuit  amnepMerp (uyrausicts 1-10-%, nigkalouenHi  nocai-
JOBHO Yy KOJO MNOmayi Hanpyru Big Oartapei X0 OZHOro 3 eJEKTPOLiB, /1aBdB
MOMKJHBICTD KOHCTATYBATH BIACYTHICTb TNPOXOAXEHHA CTPyMy uepes peax-
uiiiny nocyanny. OTiKe, sBHLIA €JeKTPOJi3y B PpO3UHHI, 3aJAUTOMYy Yy TJeKci-
rJacoBy NOCYAHHY, OyJaH MOBHICTIO BHKJIOYEHI NMpOTAromM ycboro mnepioay ¢op-
MyBaHnHsl reJeii,

PeaynbTaTH BUMipPIOBaHHs WBHAKOCTI Andy3ii ioHiB MnO—. [las
BHABJCHHSI 3MiH Y CTDYKTYpi cHJikareniB, ¢popMyBaHHs SIKHX NpO-
BOAHJH Y €NeKTPHUHOMY MoJi, 3a po2pobaeHdn HaMy METGAOM Bli-
MiplOoBaJH BeJHYHHH pajiyciB 3abappjeHoi NJsMH Ha CHHTE30-
BaHUX rigporeseBux mnactuHax. LI RumipioBaHusa TNPOBOLHIHCA
NPOTArOM ABOX TOAMH uepe3 IMEBHi Biapi3KW uyacy B pPISHHX Hd-
NpsAMKax BiAHOCHO CHMJOBHX JiHili nosnga, y sikomy (opmMysascs
3pasok. Pe3yJbTaTH BUMiploBanb NpHBeleHi Ha pHcyHKax [—

Ha puc. | paerbcs cxema HanpsAMKiB, 32 AKUMH IDOBOAHJIHCH
BUMipIOBaHHSl BEJHYHE paniycie 3a6apeaenoi MJIsMH. HarmpsmMKi
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Pc. 1.

Cxema BuMIpIOBaHHA BeaHuMH pajiyciB 3aGapBJaeHOi NAAMH
Ha CuJiKarencBHX [MJaclHHaXx.

o=
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Punc. 2
3anexHicib BeJHYHHH pajivcip 3a6apBaeHOl NAsME Bix uacy.
KOHTpOJ/IBHEI 3pa3okK: 3pasok, cuure3oBauuit npn U=7,5 kp;
A — n=r=rn=ry X — n=r=ry=ry;
g -— Is=Tg * — I5=Tg
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Puc. 3.

3ajexHicTh BeJHYHHH paAiyciB 3a0apBJaeHOiI naAMH Big 4acy
Ha 3paskax, cHHre3oaHHXx npH U=55 Ks;
* —r3=r4g A — o1y XN — ).

1, 2 BigmoBinaloTh pajpiycaM MNJsIMH, OpPi€HTOBAHHWX B3J0BiK CH-
JOBHX JIiHi} enexkTpuuHoro noas (r; ta rp). Hanpamku 3,4 siarno-
BiLalOTh pafivcaM misME, opienrtoBanux mim kyrom 90° mo cHio-
BUX JiHii moas (rs, r4); HapelwTi, HanpaMmkH, 5, 6 BianosizawoTh
paniycaM, Opi€HTOBAHMX il KYyTOM 45° no cCrJOEBHX JiHIH noas
(r5, r5)' ¢ ; =

Hapaai Aas 3pyyHoCTi TOJOBHHY CHJiKarejesol NJAAaCTHHH, WO
3HaXOMMAacsA Mif uac (OpMyBaHHsi B noai 3 60Ky KaTOAy, [O3Ha-
yHMO «+» i Ha3BeMO KaTomHOIO oGaacTtio (puc. 1), BIANOBiZHO
JPYry TOJIOBHHY cujikaresieBoi NJACTHHH, LIO 3HaXOMHJIACH nin
yac ¢opMyBaHHsA B I0JI 3 GoKy AHOAY — MO2HAUUMO «—» (aHOANa

061aCTh). :
PesysbTaTH BHMipioBaHHs WBHAKOCTI andysii 3a6apsnenorg
iona MnO= -— B DisHHMX HampsMKax [ pISHHX apasKiB CH.ikg.

N oRaganilna pyc. .2, 8, 4, 5, luo NOCYAOBAHL B KOODAHHATINE
paauiyc 3a6apBJeHol MJIAMH y MM (r, mm)-uac (1) posmoBCiOMenyy

3a6apBJeHHX 105(;;6?;;;3“"}:1;1f;,a;\}.mqammx ymoBax (KOHTPOABIL] .

o 3pf{?1;(;3xi’ﬂ ionip mepMaHranary fine 3 OAHAFOBOIO TUBHIKicy
CTHHH), A Y X, SIk mokaaye pHC. 2 (touku A i O), Benuunyy X
4 B?:ax };:ggpaneadi onsME B pisHMX HanpAMKaX 3 uacom gy
nyci

~
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HIOIOTBCSL OJIHAKOBO, TOOTO WBHAKICTL AH(Y3ii B uboMy pasi B
PiI3HHX HanmpsAMKaX OJHAKOBA.

Ha s3paskax, onepwannx npu U=7,5 KB wBHAKiCTb an(y3ii
NOPIBHSHO 3 WIBHAKICTIO ii HAa KOHTPOJBHHX 3paskax /Jeuio 3HH-
/AKCHA, aJ€ TNPAaKTHYHO OJHAKOBA B pi3HHX Hanpsmkax (puc. 2,
roukn X ta O).

Ha cizikareneBnx nnactuukax, siki ¢opmosani npyu U=1,8 ks,
U=3,2 kB ta U=5,5 KB, wBHAKicTs AHdY3ii B pi3HHX HanpsiMKax
pisna (puc. 3—5).

Puc. 3 nokasye 3MiHy BeaMUHHH pajiyciB 3a0apBiieHoi NJSIMII
3 yacoM Ha 3paskax, cHHTe3oBaHHX npu U=5,5 kB. fk 6aunmo
3 UbOrOo pHCVHKA, WBHAKICTE AHPY3il ioHiB MnO~y B3AOBXK JiHII
nosst y KaToJHili obaacTi (ry) 3HAUHO TNepeBHINY€E IUBHAKICTb AH-
by3il B iHIWINX HanpsMKax: Tak, 3a yac t=60 xBuaun ionn MnO,~
MpoHILAH BiACTaHb T2=9 MM, THM YacoM SIK Ha INPOXOIKEHHSA
iel K Bijcrani B iHIWIMX HanpsaMmkax (ri=r3=ry=9 Mm) 3aTpa-
ueHo 120 XBHJAMH.

Ha spaakax, oaepxanux npu U=3,2 kB (puc. 4) i U=18 kB
(puc. 5), wBHaKicTh Audy3il B HANpSIMKY nig Kytom 45° 1o CH-
JOBHX JIHIA noJasi y KaToAHiil oGaacti (re) Mae Giablly BeJHUIHY
NOPIBHAHO i3 WBHAKICTIO AMQY3iil B iHIIHX HanpsiMKaXx.

4(]" | /a

rAT
v
)

®e

b0 t nun —"10

3anexnic g
ICTL BeAHUHNK paniycis 3abaps 1 i
JIGHOT MNJAsiM
Ha 3pasKax, CHHTe30BaHux npu U=3é K‘é_m.& s 5
—nh=ry X — r3=r_; A )

=iy (0)— Tg.
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PHc 5!
3ajexuicrb BeJHUNHH panivcis 3aGappieHoi nasMi pig wacy
Ha 3pa3kax, cHHresoBanux npu U=18 ks;
S =T —[3=—T4=T¢ X — Is.

Jocaian noKasyioTh, 110 Ha CHJIKAareJesux NJaacTHHax, (Gopmo-
BaHHX npH Hanpysi 1,8—5,5 kB, wBHAKiCTG Audy3ii B pi3HUx Ha-
NpsIMKax pi3Ha, BHACJiAOK yoro 3adapBJjieHa INJsMa CTae HECH-
METPHUYHOIO BiTHOCHO LIEHTpa 3araubJeHHs MIacTHHH reqio (pHc. 6).

KpimM Toro, cunocrepira€Tbesi Lie oaHa UiKaBa OCOGJHBICTD —
3abapBjeHa TMJsMa MO-pPi3HOMY OpIEHTVETbCS BiHOCHO HaNpAMKY
CHJIOBHX JIIHIH MOJSI B 3aJexKHOCTI BiA NpHKJaAeHOI Ha ENeKTPOIH
Hanpyru. Ilpu U=5,5 kB, Haiibincwa wBHAKICTL AH(y3il crocre-
piraeTbcs B3JI0OBJK CHJIOBHX JiHiiT monast (rz).

Ha naacrunax, ogepxkanux npu U=1,8 kB ta U=3,2 KB,
MaKCHMaJbHa WBHAKICT AHGY3ii crocrepiraeTbess mix Kytom 45°
J10 CHJOBHX JiHiH moas (rs).

Y po6ori 1le He omep:KaHO HocTaTHLO (HAKTIB /IS NOBHOIO
NOSICHEHHS] HaBeJeHHX pe3yabTaTiB. Mo)KHa TiJabKH JIONYCTHTH, 10
¢dexTH, AKi MH crnocTepiraemo, MaioTb B CBOIff OCHOBi TaKy K
npHpoAy, K i ABHINA, WO ouicaHi B po6orax (7—I12), B SIKHX
BHUBYaJach Misl eJeKTPHUYHOTO Ta MAarHITHOTO MOJIiB Ha Pi3Hi KO-
JICTZLHI CHCTEeMH.

3rilH0 3 JiTepaTypHHMH NAaHHMH, MOXKHa MAOMYCTHTH, UIO TpH
(opMyBaHHi cuJiKareniB B 3BHYAIHMX YMOBax KOJOITHI 4aCTHHH
— HeNoJApPHI (CHMeTPHYHi) TrpynyioThoesd Yy XaOTHUHOMY TOPSIJIKY,
BHACJIZIOK 4YOro yTBOPIOIOTHCA HEKPHCTa/iuHi i30TDOMHI CTPYKTY-
pH. 30BHILIHE eJEKTpHuHe Mojie NPHBOAHTL A0 MoOJfApH3aLUii KO-
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Puc. 6.
dororpapis cHaikaresesoi naacTHHil i3 3a6apBAEHOIO MJASMOIO.
Cunte3 nposoausca npun U=55 Ks.

JOIAHHX UACTHHOK, YTBOPIOIOTbCA acouiaTH, $Ki OpPIEHTYIOThCS
NeBHHM UHHOM Yy eJeKTPHUHOMY I0Ji, 1110, 6e3yMOBHO, TIOBHHHO MpPH-
BECTH N0 YTBOPEHHs Oiabll YNopsAKOBaHOI aHi30TPOMNHOI CTPVK-
TYPH.
3mina Qopmu 3aGapBieHOi MASMM Ha CHJIKareJepHX MNJacTH-
HaX, (pOPMOBAHHX B YMOBAaX eJEKTPHYHOrO Mojs, i pi3Ha OpieH-
Talig il Ha 3pa3KaxX, 110 OAepaHi NpH pi3HHX Hampyrax Ha eJlekK-
TPOAAX, OUEBHAHO, TOB'sI3aHi i3 aHi30TPONHICTIO BIANOBIAHHX redeil.

BHCHOBKH

. Jocniny MoKasyloTh, U0 HA CHJAiIKareJeBHX MJacTHHaX, (pop-
MOBAHHX B eJeKTPHYHOMY MOJi, WBHAKICTb AHPY3il He OAHAKOBA
B PI3HHX HanpsMKax, 110 HAMH IOSCHIOETbCSI AHI3OTPOMHICTIO Bij-

NOBIAHHX TeJeH.
2. HaknanaHusa NOCTiHOIO @JEKTPHYHOTO MOJIsI MOXKE BIJIHBATH

Ha paHHi crajii (GOpMyBaHHs CHJiKaresiB, BHKJIHKAIOUH Ynopsaako-
BAHICTb CTPYKTYPH 3pasKiB.
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